A Brief History of Time at the National Marine Fisheries Service Panama
City Laboratory (apologies to Stephen Hawking) PETE SHERIDAN AND GUY DAVENPORT ''T he progress of the human race in understanding the universe has established a small corner of order in an increasingly disordered universe.'' Stephen W. Hawking, A Brief History of Time
We are sure that, over our brief history, research conducted by scientists and staff of this laboratory has produced a modicum of order in the human perception and use of local marine resources in our corner of the Gulf of Mexico. We are equally sure that such advances have initiated new disorder that we (or someone) will have to deal with in the future.
LABORATORY MISSION AND CURRENT RESEARCH PRIORITIES
The Panama City Laboratory, located in Bay County, FL, is operated by the U.S. Department of Commerce, National Oceanic and Atmospheric Administration (NOAA), National Marine Fisheries Service (NMFS), Southeast Fisheries Science Center. The NMFS mission is stewardship of the nation's living marine resources for the benefit of the nation. The Panama City Laboratory performs research relevant to the implementation of rational plans to manage marine fishery resources in waters from North Carolina through Texas, Puerto Rico, and the U.S. Virgin Islands. The current program encompasses a spectrum of research projects including basic fishery biology, ecology, routine monitoring and data collection, stock assessment, conservation, and habitat mapping. Our future is being shaped by ''ecosystem approaches to fishery management,'' a concept that is being refined within NMFS (Murawski, 2007) .
In 2003, staff members were asked to create their own personal mission statement, resulting in this directive: ''To conduct innovative research for sustainable fisheries, and to collect and analyze data for the management of fishes and their habitats.'' Toward those ends, we provide research critical for the management of reef fishes (snappers, groupers, and tilefishes), coastal pelagic fishes (king and Spanish mackerels), sharks (coastal and pelagic species), and their inshore and offshore habitats (e.g., seagrasses, rocky reefs, and corals). The fisheries and habitats that we address are of major consequence and value to the southeastern U.S. economy. For example, the Laboratory is located in the heart of regional charter boat and recreational fishing activity, and the inshore and offshore seagrass beds and reef habitats required by many commercial and recreational fish species are found nearby. We provide observer coverage and derived data for management for the shark fisheries in U.S. Atlantic and Gulf of Mexico waters. We also conduct monitoring of fish populations and their habitats within enacted and proposed Marine Protected Areas (MPAs) from North Carolina to northwest Florida. We conduct research on use of critical habitat by Gulf sturgeon (Acipenser oxyrhinchus desotoi), designated a threatened species under the Endangered Species Act whose centers of abundance lie in Florida bays just east and west of Panama City, and by smalltooth sawfish (Pristis pectinata), an endangered species found mainly off southwest Florida. We assist the area coordinator for the (2009-present) . Former research programs included studies of benthic invertebrates, billfishes, artificial reefs, Gulf hydrography, coastal habitat alterations, fishing gear selectivity, sea turtle conservation, and invasive species. Staffing (Fig. 2) has been approximately 20 full-time federal employees and up to 20 contractors, part time staff, and student cooperators annually since 1972. We host one or two NOAA Corps officers, National Research Council postdoctoral associates, interns, and volunteers. We also host staff from the NMFS Southeast Fisheries Science Center in Miami and from the NMFS Southeast Regional Office in St. Petersburg. We work with a wide variety of agencies and organizations, be they federal, state, local, university, nongovernmental, or even international. Much of our work is at the request and for the support of the Gulf of Mexico, South Atlantic, and Caribbean fishery manage- 
THE FACILITY
This is the only NMFS research facility on the Florida Gulf coast and is thus uniquely positioned to address living marine resources and their environments in the eastern Gulf of Mexico. The facility itself is located on a bay system with clear, clean water close to the bay's inlet from the Gulf of Mexico. The facility boat basin contains two permanent docks, a boathouse, a ramp, and a protective seawall. Sections of the dock have been modified to support turtle pens for holding sea turtles for conditioning and shrimp turtle-excluder device testing. These annual tests are conducted in the clear watersandy bottom areas off Panama City in coordination with our sister facilities in Pascagoula, MS, and Galveston, TX. The facility is located minutes from the northeastern Gulf of Mexico, providing easy access for our 36-foot research vessel Harold B (Fig. 3) and numerous smaller boats. We have a large main building holding offices and laboratory space at relatively high elevation (15 feet above sea level), along with two hazmat buildings for storage of preserved samples. Our library maintains subscriptions to a wide variety of journals and fishery articles for immediate access and in support of the research scientists at the laboratory. The facility also hosts an unmanned National Weather Service ''Notice to Mariners'' radio tower.
SIGNIFICANT CONTRIBUTIONS TO SCIENCE IN THE GULF OF MEXICO AND BEYOND
Over time, the Laboratory has been noted for its contributions to a variety of fisheries and fishery-related topics ( Fig. 4 ; publications are available from http://www.sefc.noaa.gov/labs/ panamacity.htm). In the 1970s and 1980s, investigations into billfish life history and fisheries were begun, and the impacts of coastal land development and submerged habitat alterations to water quality, benthos, and fishery and forage organisms were described. The 1980s saw ex- panded knowledge of sea turtles and their interactions with fishing gear as well as the beginning of an enormous compendium of research into life history of coastal pelagic fishes (such as mackerels) and reef fishes (such as snappers and groupers) that continues today. In fact, aging determinations made by the facility are crucial to the variety of fish stock assessments that are required of NMFS and are conducted for regional fishery management councils and commissions. The 1990s ushered in the beginnings of our shark population assessment group, which has made critical progress in the new millennium toward understanding and managing sharks and their fisheries. We recently began assessing fish population densities in MPAs in both Gulf of Mexico (gag grouper spawning aggregations) and southeastern U.S. waters (deepwater grouper and tilefish habitat), as these reserves become important components of our habitat conservation and fisheries management toolboxes.
The following publication sections also highlight our continued development and use of advanced laboratory and field sampling technologies that keep NMFS in the forefront of fisheries research. As examples, we currently employ satellite tags, acoustic tags with mobile or stationary receiver arrays, remotely operated vehicles, high-definition underwater video cameras, multibeam acoustic mapping systems, computer hardware and software, and precision microscopes with video systems to collect data and information.
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